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Disclosure
The use of trade names and commercial sources is for identification only, and 

does not imply endorsement by the Centers for Disease Control and Prevention 
(CDC) or the California Vaccines for Children (VFC) Program. Photographs from 
non-federal organizations are provided solely as a service to our users. These 

photographs do not constitute an endorsement of these organizations by CDC or 
the federal government and none should be inferred.



Objectives

By the end of this presentation, you should be able to:

1. Identify proper storage units
2. Define acceptable temperature ranges
3. Explain how to record temperatures
4. Discuss types of thermometers
5. Explain what “calibration” means



Vaccine Storage and Handling



Safeguarding Vaccines, 
Vaccine Emergencies and 
Reporting Out-of Range 

Temperatures



What is a “Vaccine Emergency”

Any of these situations can affect the temperature of the 

vaccine:

O Power Outage

O Appliance malfunction

O Weather conditions

O Accidental unplugging of the unit



Required Vaccine Storage Temperatures

OREFRIGERATOR
35°- 46° F

(2°-8° C)

OFREEZER
Varicella, MMR, MMRV, 

Zostavax

+ 5° F (-15° C) or 

colder



Effect of temperature on vaccines

INACTIVATED VACCINES AND TOXOIDS

O Too cold (below 35°)
O Immediate structural damage, regardless of the exposure time

O Too warm (above 46°F)
O Damage is gradual, but cumulative exposure affects vaccine 

stability



803 vaccine doses 

15cu ft. refrigerator

$32,000. worth of vaccine

Same price as the 2013 Lexus CT200

http://autonly.com/lexus-ct200-2013-view.html/side-white-lexus-ct200-2013-view
http://autonly.com/lexus-ct200-2013-view.html/side-white-lexus-ct200-2013-view


VFC’s Storage and Handling Requirements

O Effective July 1, 2009, all enrolled VFC providers will be expected to comply 

with the new requirements. All newly enrolled providers or providers who 

experience any vaccine loss due to failure of their current storage unit 

(regardless of volume) will be expected to comply with the new requirement 

effective September 1, 2008.

Office Size Required Equipment

Very High Volume

10,000

doses/year

Pharmacy-grade refrigerator-only units and stand-

alone freezer units

High Volume

2,000-10,000 doses/year

Refrigerator-only (16.7 cubic feet minimum) and 

stand-alone freezer units

Medium Volume

500-2,000 doses/year
Refrigerator-only (16.7 cubic feet minimum) and 

stand-alone freezer units

OR

Pharmacy-grade under the counter units.
Low Volume

Less than 500 doses/year



Best practices for vaccine storage
 Use the correct storage units 

 Keep refrigerator temperatures between 35ºF to 46ºF. Aim for 40º F

 Keep freezer temperatures at 5ºF or below.

 Place thermometer probe towards the center of the vaccine storage unit 

 Separate the VFC vaccine supply from privately purchased vaccine.

 Group vaccines by pediatric, adolescent, and adult types.

 Keep vaccines in their original boxes until you are ready to use them. Some 

vaccines are sensitive to light (HPV, MMR, MMRV, rotavirus, varicella, and 

zoster vaccines)

 Keep vaccines with shorter expiration dates to front of shelf.

 Transfer short-dated vaccine
 If you have vaccine that will expire in 3-6 months, contact other VFC 

Providers to see if they can use the vaccine prior to the expiration date. 
Or call your VFC Rep.





What NOT to do…

 No vaccine in doors, along walls

 No vaccine in drawers or on floor of 
refrigerator

 No vaccine in solid plastic trays or 
containers

 No food or lab specimens in refrigerator

 Never plug into outlet controlled by wall 
switch

DO NOT IGNORE OUT OF RANGE TEMPERATURES



What’s wrong with this picture?



What’s wrong with this picture?

O Dormitory-style unit

O Ice in freezer unit

O Too much vaccine for size

O Soda in the door

O Lab specimen in the fridge

O Vaccine on top shelf probably frozen

Everything!







Temperature 
Monitoring, 

Equipment,  and
Equipment 

Maintenance 
(Calibration)



Thermometers

O Thermometers are an essential  component 

of vaccine management. They help make sure 

vaccines administered to patients have been 

appropriately stored within manufacturer’s 

recommended ranges.

O Every unit storing vaccines must have a 

thermometer that meets the following 

specifications: but one that is accurate, 

provides minimum and maximum 

temperatures reached over a period of time, 

and it is well-maintained (calibrated annually).  



Thermometers & VFC

O VFC providers must have VFC-

compliant thermometers in the 

practice’s vaccine storage units at all 

times. 

O A primary thermometer must be centrally 

located in each vaccine storage unit in 

proximity with vaccines.  

O A minimum of one back-up thermometer, 

located in an easily accessible practice 

area, must be available for use when 

primary thermometers are being 

calibrated or fails. 

Practices with 
multiple vaccine 
storage units may 
need more than one 
back-up 
thermometer.

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=V_r4cDeMrXk0fM&tbnid=JDytGd8OoDX3HM:&ved=0CAUQjRw&url=http://auto.howstuffworks.com/auto-parts/towing/equipment/accessories/spare-tire-mount.htm&ei=YqErU_u2ItiGoQSCtIGgCw&bvm=bv.63316862,d.cGU&psig=AFQjCNF2D8r2M-ZQLdNCbp-9dVSRX_8wZQ&ust=1395454675352447
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&cad=rja&uact=8&docid=V_r4cDeMrXk0fM&tbnid=JDytGd8OoDX3HM:&ved=0CAUQjRw&url=http://auto.howstuffworks.com/auto-parts/towing/equipment/accessories/spare-tire-mount.htm&ei=YqErU_u2ItiGoQSCtIGgCw&bvm=bv.63316862,d.cGU&psig=AFQjCNF2D8r2M-ZQLdNCbp-9dVSRX_8wZQ&ust=1395454675352447


Thermometer Specifications

biosafe glycol-
encased probe 
(or similar 
buffered 
solution). 

External digital 
display to 
monitor 
temperatures 
without 
opening unit

Display current, 
minimum and 
maximum 
temperatures.

Be within +/-0.5°C 
(+/-1°F) accuracy.

Have an alarm
Have a min / max 
reset button



Unacceptable Thermometers

Fluid-
filled 

biosafe
liquid  

bi-metal 
stem  

food  household 
mercury  

Chart recorders 

-difficult to read 

-failure to change 
the chart paper 

will result in 
unusable 

temperature data.  

• have significant limitations in temperature monitoring 

• can be difficult to read and only indicate the temperature at the 

precise time they are read

• temperature fluctuations outside the recommended range are 

not  detected. 



Probes are available in two forms: a standard probe that will measure air 

temperature and a biosafe glycol-encased probe that will measure liquid 

temperature. 

Standard probes that measure air can be 

easily affected by short fluctuations in air 

temperature in the unit such as cycling 

and frequent opening and closing of the 

unit doors during busy workdays. 

Glycol-encased probes can provide a 

more accurate reading of actual 

vaccine temperature and are 

therefore recommended by CDC



Thermometer Probe Placement
O Thermometer probe placement within 

the unit is just as important as 
thermometer selection. 

O The thermometer should be in 
proximity to the vaccines being stored. 

O Thermometers should not be placed in 
the doors, near or against the walls, 
close to vents, or on the floor of the 
unit. 
O According to a 2009  NIST study, 

thermometers “attached to walls or hanging 
in the air recorded dramatic temperature 
spikes followed by a significant drop well 
below the 2°C limit.”



37.4°F

33.4°F.

42.3°F

31.8°F

46.7°F.

-1.6OF

Temperatures vary within one unit

Place 

thermometer 

probe in the 

center of the 

unit.



How to Buy a Vaccine Thermometer

1. Begin your online 

search

O Narrow search by 

including  key terms 

such as “High 

accuracy vaccine 

thermometers”,  

“±0.5C accuracy 

vaccine thermometer”



Do an online search
O Do not base your order on just 

an image!

O Read product specification 
carefully

O Look for thermometers with a digital 
display of current, minimum, and 
maximum temperatures

O Check that the digital display can be 
attached to outside of the vaccine 
storage unit

O Check specifications for accuracy of 
±1ºF (±0.5ºC) or better (±0.3ºC, 
0.1ºC) 

O Check specifications for a 
temperature probe in a glycol-encased 
(or similar buffer solution*) in a bottle 

O Check specifications for a visual or 
audible alarm for out-of-range 
temperatures

O Check that the thermometer will have 
a certificate of calibration
http://eziz.org/assets/docs/IMM-1119.pdf)



Are These Thermometers OK?



It depends…..Check specifications!



When in doubt… ask!
• Contact the vendor directly for 

an explanation of the 

thermometer features and 

functions, or if you are unclear 

about specifications or 

acronyms listed in sales 

materials, such as buffering 

media, GRAS (Generally 

Regarded As Safe) solution.



Become Familiar with the Thermometer

Remember these important 
steps:

O Practice and test your new 
thermometer to become 
familiar with it BEFORE you 
place it in the vaccine storage 
unit to measure temperatures

1. Test alarm settings to make 
sure they work

2. Practice resetting 
temperature readings

3. Train and verify competency 
of thermometer use among 
all staff responsible for 
temperature monitoring

http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&docid=b0gOyFvey3PwLM&tbnid=g9NFo9nREowMLM:&ved=0CAUQjRw&url=http://prettybeautifulthings.com/2013/07/practice-makes-perfect/&ei=HM-XU5_ONpDzoAS2oIGoCw&bvm=bv.68693194,d.cGU&psig=AFQjCNEyxFCe4uZ9eVEq_uV0w_gLLFckkw&ust=1402544059999050
http://www.google.com/url?sa=i&rct=j&q=&esrc=s&frm=1&source=images&cd=&docid=b0gOyFvey3PwLM&tbnid=g9NFo9nREowMLM:&ved=0CAUQjRw&url=http://prettybeautifulthings.com/2013/07/practice-makes-perfect/&ei=HM-XU5_ONpDzoAS2oIGoCw&bvm=bv.68693194,d.cGU&psig=AFQjCNEyxFCe4uZ9eVEq_uV0w_gLLFckkw&ust=1402544059999050


Thermometer Calibration

O The word "calibrate" is often misunderstood to mean making some 

kind of adjustment to a thermometer for accuracy. 

O While adjustments are sometimes needed, "calibrating" a 

thermometer simply means testing its accuracy against a verifiable 

standard. 

O If the thermometer is within the accuracy specification listed by 

the manufacturer or quality control agency, it should not be 

adjusted

O Accuracy of a thermometer is its ability to measure temperature 

correctly without error. 

O A thermometer must be within ±1°F (±0.5°C) of the actual 

temperature to be considered an accurate device.



Thermometer Calibration & Certification 

O All thermometers (primary and back-up) must be 

calibrated annually  (or every other year when the 

manufacturer recommends calibration done in a 

period that is longer than two years), and have a valid 

Certificate of Traceability and Calibration Testing, also 

known as a Certification of Calibration. 

O A valid Certification of Calibration must be kept on file 

according to recordkeeping requirements and be 

readily available for review during VFC visits. 

O Calibration should be conducted by an accredited 

laboratory. 

O Thermometer no longer accurate within +/-1°F (+/-

0.5°C) as indicated in calibration measurement results 

must be replaced.

When sending your thermometers for 

calibration make sure to share items in 

the Calibration checklist with the 

calibration lab!



thermometer identification

Calibration date and 

next date due

Accredited Laboratory Name

Calibration Data
Accuracy 

Accredited 

Laboratory 



Unacceptable Proof of Calibration



Calibration Services

O Thermometer calibration must be done by a laboratory with 
accreditation from an International Laboratory Accreditation 
Cooperation (ILAC) Mutual Recognition Arrangement (MRA) signatory 
body. 

O Follow links for listings of accredited laboratories:

O The American Association for Laboratory Accreditation (A2LA)

O http://www.a2la.org/dirsearchnew/newsearch.cfm 

O Laboratory Accreditation Bureau (L-A-B)

O http://www.l-a-b.com/content/directory-accredited-labs

O ANSI-ASQ National Accreditation Board (ACLASS)

O http://www.aclasscorp.com/search-accredited-companies.aspx

O International Accreditation Service (IAS)

O http://www.iasonline.org/Calibration_Laboratories/CL.html

O Perry Johnson Laboratory Accreditation, Inc.( PJLA)

O http://www.pjlabs.com/search-accredited-labs



Temperature Monitoring

O Temperatures for each unit (current, MIN & MAX) must 

be read and documented twice daily

O logs must be maintained for 3 yrs. and be readily available for 

review (during site visits or as requested by VFC during random 

temp log reviews).  

O Min / max temperatures must be cleared after each reading.

O Temperatures must be recorded on VFC-provided temperature 

logs, even if using a continuous temperature-recording device 

or digital data logger. 





2015 Temperature Logs

O Implement immediately





Storage and Handling Incidents

O If a cold chain failure is suspected (temperatures 

outside the recommended temperature range), 

providers must:

O Store vaccine under correct temperature storage conditions.

O Label the vaccine “DO NOT USE” so the vaccine is not 

administered until a response indicating the vaccine is 

acceptable for use has been received.

O Notify the VFC program immediately after discovery of the 

incident.

O Follow the guidance on documenting and reporting the 

incident to the vaccine manufacturers for a resolution.  



Routine and Emergency Management Plans

O VFC Requirements:

O Maintain updated plans

O Reviewed annually & document review 

O Update as needed



Vaccine Management Plans





EZIZ Lessons Requirement

Lessons Vaccine 

Coordinator

Back-up 

Vaccine 

Coordinator

Provider of 

Record

Provider of 

Record 

Designee

VFC Program 

Requirements*    

Storing Vaccines*
   

How to Record 

Refrigerator 

Temperatures

   

How to Record Freezer 

Temperatures    

Conducting a Vaccine 

Inventory*   Recommended Recommended

* Test Out Option Available



EZIZ TRAINING



EZIZ Lessons

Have you 

completed 

these lessons?



VFC RECERTIFICATION 



EZIZ: One EZ Stop for IZ Resources!



Flu Vaccines

O Continue giving return when expires

O Remove from unit as soon as it expires

O Return expired vaccine



New Vaccines

O Several new vaccines have been approved 

by the FDA.

O Need to be added to the VFC contract

O Will be available in California



Questions?

O Remember that the State Immunization 

Branch Field Staff and VFC Field Staff are 

here to help!

O Contact your area representative if you have 

any questions or need assistance


